MAGNET TYPE CLUTCH DEVICE OR MAGNET TYPE FAN CLUTCH DEVICE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention . 

The present invention relates to a magnet type clutch 
device or a magnet type fan clutch device, etc. for a variable 
torque clutch of a transmission device for general industry, 
and a magnet type clutch device or a magnet type fan clutch 
device, etc. of low noises for controlling the rotation of a 
cooling fan applied to an internal combustion engine for a 
vehicle . 

2. Description of Related Art 

The magnet type fan clutch device constructed by 
integrating a magnet coupling and an electromagnetic clutch 
is already proposed as a fan clutch for controlling the rotation 
of the cooling fan (hereinafter simply called the fan) applied 
to the internal combustion engine for a vehicle, etc. 
( JP-A-2002-195303 , etc . ) . In the magnet type fan clutch device 
of this kind, the magnet coupling and the electromagnetic clutch 
are combined with each other, and the fan is attached to the 
magnet coupling side . Concretely , for example , the magnet type 
fan clutch device is constructed by the rotatable 
electromagnetic clutch constructed by an armature and a clutch 
rotor having a magnetizing coil therein supported by a drive 
shaft or a fixing shaft, and is also constructed by the magnet 
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coupling having a permanent magnet rotating body attaching the 
fan to its. outer circumference, and a hysteresis material or 
a conductor arranged so as to be opposed to this permanent magnet 
with a slight gap therebetween. This magnet coupling is 
constructed such- that the permanent magnet rotating body and 
the above disk are integrally rotated by an attractive action 
taken between the above permanent magnet and the hysteresis 
material or the conductor . This magnet type fan clutch device 
is constructed so as to control the operation of the above magnet 
coupling such that the magnet coupling is turned ON/ OFF by the 
above electromagnetic clutch. 

In the case of the magnet type fan clutch device of such 
a construction, when the magnetizing coil of the electromagnetic 
clutch is turned ON, the armature is attracted and adsorbed 
to the clutch rotor and the clutch rotor, the armature and the 
disk or a driven side housing are integrally rotated so that 
the fan is rotated by the magnet coupling. Therefore, the 
following excellent effects, etc. are obtained. Namely, the 
fan rotation can be controlled by turning ON/OFF the 
electromagnetic clutch. Further, since the ON/OFF of the 
electromagnetic clutch is controlled in association with the 
temperature of cooling water , a throttle aperture, the rotation 
speed of an engine and an air conditioner switch , the fan rotation 
can be controlled precisely and stably. Furthermore, when the 
fan is rotated by the magnet coupling, the magnet coupling 
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transmits the rotation torque by the magnetic, force of the 
permanent magnet so that the magnet coupling is slipped and 
a cushion start is made. Therefore, when the electromagnetic 
clutch begins to be turned ON, load is small and fan noises 
can be greatly reduced in comparison with a fan clutch device 
having no magnet coupling. 

However , in the conventional magnet type fan clutch device , 
the magnet coupling is constructed by the permanent magnet 
rotating body and the permanent magnet mounted to this rotating 
body, and no directions of magnet fluxes of the permanent magnet 
and the electromagnetic clutch can be switched and controlled. 
Therefore, the conventional magnet type fan clutch device has 
the disadvantages that no rotation speed of the fan can be 
arbitrarily changed. 

SUMMARY OF THE INVENTION 

The obj ect of present invention is made to solve the above 
problem, and provides a magnet type clutch device or a magnet 
type fan clutch device able to arbitrarily change the rotation 
speed of an output shaft of the fan, etc. by switching and 
controlling the directions of the magnetic fluxes of the 
permanent magnet and the electromagnetic clutch. 

A magnet type clutch device in the present invention is 
characterized in that the magnet type clutch device is 
constructed by combining a magnet coupling and an 



3 



electromagnetic clutch wherein the electromagnetic clutch is 
constructed by a magnetizing coil arranged within a clutch rotor 
fixed to an input shaft, and the magnet coupling has a permanent 
magnet rotating body rotatably supported by an output shaft , 
an armature held by this rotating body so as to be moved forward 
and backward, a disk fixed to the output shaft, and a conductor 
or a hysteresis material attached to the disk so as to be opposed 
to the permanent magnet mounted to the permanent magnet rotating 
body with a slight gap therebetween, and is constructed so as 
to integrally rotate the permanent magnet rotating body and 
the disk by an attractive action taken between the' permanent 
magnet and the conductor or the hysteresis material, and is 
controlled so as to be turned ON/OFF by the electromagnetic 
clutch;- the improvement that the permanent magnet mounted to 
the permanent magnet rotating body is set to have multiple poles 
in the circumferential direction, and magnetic loop elements 
are alternately assembled in the circumferential direction on 
the inner and outer circumferential sides of each of the S and 
N poles, and the rotation speed of the disk can be changed by 
switching and controlling the direction of a magnetic flux of 
the electromagnetic clutch. 

Here, it is also characterized in that the armature -is 
held in the rotating body by a leaf spring so as to be moved 
forward and backward by predetermined distances . It is further 
characterized in that the permanent magnet rotating body is 
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rotatably supported in the output shaft by a bearing device. 

Further, a magnet J type fan clutch device in the present 
invention is characterized in that the magnet type fan clutch 
device is constructed by combining a magnet coupling and an 
electromagnetic clutch and having a fan attached to the magnet 
coupling side wherein the electromagnetic clutch is constructed 
by a clutch rotor rotatably supported by a fixing shaft, and 
a magnetizing coil arranged within this rotor, and the magnet 
coupling has a permanent magnet rotating body rotatably 
supported by the fixing shaft, an armature held by this rotating 
body so as to be moved forward and backward, a disk with a fan 
rotatably supported by the permanent magnet rotating body 
through a bearing device, and a conductor or a hysteresis 
material attached to the-disk so as to be opposed to the permanent 
magnet mounted to the permanent magnet rotating body with a 
slight. gap therebetween, and is constructed so as to integrally 
rotate the permanent magnet rotating body and the disk by an 
attractive action taken between the permanent magnet and the 
conductor or the hysteresis material, and is controlled so as 
to be turned ON/OFF by the electromagnetic clutch; the 
improvement that the permanent magnet mounted to the permanent 
magnet rotating body is set to have multiple poles in the 
circumferential direction, and magnetic loop elements are 
alternately assembled in the circumferential direction on the 
inner and outer circumferential sides of each of the S and N 
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poles, and the rotation speed of the disk with the fan can be 
changed by switching and controlling the direction of a magnetic 
flux of the. electromagnetic clutch. Here, it is also 
characterized in that the armature is held in the rotating body 
by a leaf spring so as to be moved forward and backward by 
predetermined distances . Further , it is characterized in that 
the clutch rotor and the permanent magnet rotating body are 
rotatably supported by the fixing shaft through a bearing device . 

In the magnet type clutch device or the magnet type fan 
clutch device in the present invention, the rotation speed of 
the output shaft such as a fan, etc. can be arbitrarily changed 
only by switching and controlling the directions of the magnetic 
fluxes of the permanent magnet and the electromagnetic clutch. 
Accordingly, fan noises are reduced and fuel cost is improved 
and the electromagnetic clutch is made compact and cost is 
reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a longitudinal sectional side view showing one 
embodiment of a magnet type clutch device in the present 
invention . 

Fig. 2 is a half cut longitudinal sectional side view 
showing another embodiment of a magnet type fan clutch device 
in the present invention. 

Fig. 3 is a partial front view of a permanent magnet 
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rotating body showing the construction of an arrangement in 
which the permanent magnet of the magnet type fan clutch device 
shown in Fig.. 2 has multiple poles in the circumferential 
direction . 

Fig. 4 is a partial perspective view enlarging and showing 
portions of a magnet coupling and an electromagnetic clutch 
of the magnet type fan clutch device shown in Fig. 2. 

. Figs. 5A to 5C are respectively schematic explanatory 
views showing the flow of a magnetic flux . when the 
electromagnetic clutch in the magnet type clutch device of the 
present invention is turned ON and OFF . 

Fig. 6 is a graph showing fan rotating characteristics 
of the magnet type fan clutch device of the present invention 
in comparison with the conventional case. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
In Figs . 1 to 5 , reference numerals 1 ; 11 and 2 respectively 

designate an input shaft, an output shaft and a fixing shaft. 

Reference numerals 3, 13 designate electromagnetic clutches. 

Reference numerals 4,14 designate magnet couplings . Reference 

numerals 5, 15a, 15b designate magnetic loop elements. 

Reference numerals 6, 16 designate armatures. 

The magnet type clutch device shown in Fig. 1 has a 

structure in which the electromagnetic clutch 3 is attached 

to the input shaft 1 and the magnet coupling 4 is attached to 
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the output shaft 11, and the electromagnetic clutch 3 and the 
magnet coupling 4 are surrounded by a case 18 rotatably supported 
by the input shaft 1 and the output shaft 11 through bearing 
devices 7, 17. The above electromagnetic clutch 3 is 
constructed by a clutch rotor 3-1 fixed to the input shaft 1, 
and a magnetizing coil 3-2 fixed to the case 18 wittiin this 
rotor. On the other hand, the,rnagnet coupling 4 is constructed 
by a permanent magnet rotating body 4-1, a permanent magnet 
4-2, magnetic loop elements 5a, 5b, an armature 6, a disk 4-3 
with a fin 4-5, and a conductor 4-4 (or a hysteresis material) . 
The permanent magnet rotating body 4-1 is rotatably supported 
by the output shaft 11 through a bearing device 8 { . The permanent 
magnet 4-2 is mounted to the rotating body and has multiple 
poles in the circumferential direction. The magnetic loop 
elements 5a, 5b are alternately arranged in the circumferential 
direction on the inner and outer circumferential face sides 
of the permanent magnet 4-2. The armature 6 is held in the 
above rotating body 4-i by a leaf spring 6-1 so as to be. moved 
forward and backward by predetermined distances . The disk 4-3 
is fixed to the above output shaft 11. The conductor 4-4 is 
attached to the above disk 4-3 so as to be opposed to the permanent 
magnet 4-2 mounted to the above permanent magnet rotating body 
4-1 with a slight gap therebetween. The permanent magnet 
rotating body 4-1 and the disk 4-3 having the above conductor 
4-4 are relatively rotated by an attractive action taken between 
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the above permanent magnet 4-2 and the conductor 4-4 and causing 
an eddy current. 

In the magnet type clutch device of the above construction , 
when the electromagnetic clutch 3 is turned ON in a state in 
which the . clutch rotor 3-1 is rotated integrally with the input 
shaft 1, the armature 6 is attracted by the magnetizing coil 

3- 2 mounted into, the clutch rotor 3-1 and is adsorbed . to the 
clutch rotor 3-1, and the clutch rotor 3-1. and the permanent 
magnet rotating body 4-1 are integrally rotated. When this 
permanent magnet rotating body 4-1 is rotated, the disk 4-3 
is rotated integrally with the output shaft 11 by the attractive 
action using the eddy current causedbetween the permanent magnet 

4- 2 of the permanent magnet rotating body, and the conductor 
4-4 attached to the disk 4-3. 

Next, the magnet type fan clutch device shown in Figs. 
2 to 4 is constructed by arranging an electromagnetic clutch 
13 and'a magnet coupling .14 in the fixing shaft 2 of non-rotation. 
The electromagnetic clutch 13 is constructed by a clutch rotor- 
13-1 with a pulley 13-la and a magnetizing coil 13-2 . The clutch 
rotor 1.3-1 is rotatably supported by the fixing shaft 2 through 
a bearing device 9. The magnetizing coil 13-2 is fitted into 
this clutch rotor 13-1 and is fixed to the fixing shaft 2 through 
a stay 13-3. On the other hand, the magnet coupling 14 is 
constructedby a permanent magnet rotatingbody 14-1 , apermanent 
magnet 14-2, an armature 16, a disk 14-3 with a fan 14-4, and 
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a. conductor 14-5 (or a hysteresis material) . The permanent 
magnet rotating body 14-1 is rotatably supported by the fixing 
shaft 2 through a. bearing device 10 . The permanent magnet 14-2 
is mounted to' the permanent magnet rotating body 14-1. The 
armature 16 is held in the above rotating body 14-1 by a leaf 
spring 16-1 so' as to be moved/ forward and backward by 
predetermined distances . The disk 14-3 is rotatably supported 
by the above rotating body 14-1 through a bearing device 9-1. 
The conductor 14-5 is attached to the above disk 14-3 so as 
to be opposed to the permanent magnet 14-2 mounted to the above 
permanent magnet rotating body 14-1 with a slight gap 
therebetween. The permanent magnet rotating body 14-i and the 
disk 14-3 having the above conductor 14-5 are relatively rotated 
by the attractive action using the eddy current caused between 
the above permanent magnet 14-2 and the conductor 14-5. 

The permanent magnet 14-2 of the magnet coupling 14 in 
this magnet type fan clutch device has a multiple pole structure 
in the circumferential direction as shown in Figs. 3 and 4. 
Namely, the permanent magnet . of a divisional structure is 
arranged such that the N and S poles are alternately arranged 
in the circumferential direction on. the circular circumference 
of the permanent magnet rotating body 14-1. Further, the 
magnetic loop elements 15a, 15b are alternately attached to 
the inner and outer circumferential face sides of each magnet 
in the circumferential direction. 
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In the magnet type fan clutch device shown in Figs. 2 
to 4, when the electromagnetic clutch 13 is turned ON in a state 
in which the clutch rotor 13-1 is rotated through the pulley 

13- la, the armature 16 held in the permanent magnet rotating 
body 14-1 so as to be moved forward and backward is attracted 
by the magnetizing coil 13-2 fixed to the fixing shaft 2 through 
the stay 13-3 and is adsorbed to the clutch rotor 13-1 so that 
the clutch rotor 13-1 and the permanent magnet rotating body 

14- 1 are integrally rotated. When this permanent magnet 
rotating body 14-1 is rotated, the disk 14-3 is rotated by the 
attractive action using the eddy current caused between the 
permanent magnet 14-2 of the permanent magnet rotating body. 
14-1 and. the conductor 14-5 attached to the disk 14-3 so that 
the fan 14-4 is rotated. 

The operation of the magnet type clutch device or the 
magnet type fan clutch device shown in each of the above Figs . 
1 and 2 to 4 will be explained on the basis of Fig. 5 when the 
electromagnetic clutch is turned ON and OFF. First, when the 
electromagnetic clutch is turned- off, the magnetic fluxes of 
the permanent magnets 4-2, 14-2 are flowed to the armatures 
6, 16 as shown by an arrow a in Fig. 5A. However, since no 
armatures 6,16 are moved onto the electromagnetic clutch side , 
only the clutch rotors 3-1, 13-1 are rotated and. the disks 4-3, 
14-4 are in a non-rotating state. 

Next, when the electromagnetic clutch is turned ON, the 
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magnetic fluxes are. flowed to the clutch rotors 3-1, 13-1 as 
shown by an arrow b in Fig. 5B, and the armatures 6, 16 are 
adsorbed onto, the clutch rotor side, and the clutch rotors 3-1, 
13-1 and the permanent magnets 4-2 , 14-2 are integrally rotated . 
•In this case, when the directions (arrow a) of the magnetic 
fluxes flowed from the permanent magnets 4-2, 14-2 and the 
directions (arrow b) of the magnetic fluxes of the 
electromagnetic clutches 3, 13 are reversely set as shown in 
these figures, the magnetic fluxes flowed to the sides of the 
conductors 4-4, 14-5 are minimized and the fan rotating speed 
becomes minimum. On the other hand, when the directions (arrow 
a) of the magnetic fluxes flowed from the permanent magnets 
4-2, 14-2 and the magnetic flux directions (arrow b) of the 
electromagnetic clutches 3, 13 are set to the same as shown 
in Fig. 5C, the magnetic fluxes flowed to the sides of the 
conductors 4-4, 14-5 become maximum and the fan rotating speed 
becomes maximum. 

Namely, in the case of the magnet type clutch device or 
the magnet type fan clutch device of the present invention,, 
the rotation speed of the fan can be freely changed by switching 
the magnetic flux directions of the electromagnetic clutches 
and controlling the electric current values with respect to 
the fan rotating characteristics as shown in Fig. 6 in the zone 
(oblique line portion) between the fan rotation speed when the 
directions (arrow a) of the magnetic fluxes flowed from the 
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permanent magnets 4-2, 14-2 at the turning-on time of the 
electromagnetic clutches and the magnetic flux directions 
(arrow b) of the electromagnetic clutches 3/ 13 are set to be 
reverse to each other (Fig. 5B) , and the fan rotation speed 
when -the directions; (arrow a) of the magnetic fluxes flowed 
from the permanent magnets 4-2, 14-2 and the magnetic flux 
directions (arrow b) of the electromagnetic clutches 3, 13 are 
set. to the same (Fig. 5C) . 

The device in the present invention can be also applied 
as a variable torque clutch of a general purpose machine as 
well as the magnet type clutch device or the magnet type fan 
clutch device, etc. for a variable torque clutch of a 
transmission device for general industry, and the magnet type 
clutch device or the magnet type fan clutch device, etc. of 
low noises for controlling the rotation of a cooling fan applied 
to an internal combustion engine for a. vehicle. 
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